The progression of inflammation parallels the dermal angiogenesis in a keratin 14 IL-4-transgenic model of atopic dermatitis.
The role angiogenesis plays in atopic dermatitis is not well understood. The authors previously demonstrated ultrastructurally dermal microvascular angiogenesis in the IL-4-transgenic mouse model of atopic dermatitis. Here, they determine the angiogenic factors involved in dermal microvascular angiogenesis, regulatory function of inflammatory cytokines on the VEGF-A production, and microvascular permeability in this model. Computer-assisted photometric analyses for immunofluorescence-labeled CD31 demonstrated a progressive increase in blood vessel number, diameter, and percent dermal areas occupied by CD31(+) vessels as the disease evolves in transgenic mice from before disease onset through early and late skin lesions. Similar findings were documented for VEGR2(+) vessels. Quantification of skin angiogenic factor mRNAs showed progressive increase of transcripts of VEGF-A, but not VEGF-B, VEGF-C, or VEGF-D. ELISA showed a similar increase of VEGF-A in the serum and skin of transgenic mice. IL-6 and IFN-gamma stimulated VEGF-A mRNA production in the skin and in primary keratinocytes of transgenic mice. Other skin angiogenic factors that increased included Ang-1, Ang-2, GBP-1, and VE-cadherin. Microvascular leakage began in the transgenic mouse skin before disease onset and peaked in the late stage. In conclusion, IL-6 and IFN-gamma may play important roles in upregulation of VEGF-A, along with other pro-angiogenic factors, to induce dermal microvascular angiogenesis.